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having different thermal expansion coeffts. . at four positions 
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File Segment: CPI 

Derwent Class: L01 : P81 ; ^ t m 

Int Pat Class: C03B-037/00; G02B-O05/14: G02B-006/00 

Manual Codes (CPI/A-N): L01-F03: L01-L05 



[Ref. 12] 
[43] 

1 . A process for producing a single-mode optical 
fiber, Comprising the steps of: 

i) depositing a porous glass for a core with a 

VAD technique, 

ii) depositing a porous glass for a cladding 
around the porous glass for the core with the VAD technique, 

iii) subjecting the porous glass for the core and 
the porous glass for the cladding to temporary sintering, 

iv) depositing two kinds of stress-imparting 
porous glasses, which have different coefficients of thermal 
expansion, at four positions symmetric with respect to two 
planes, which contain a center axis of the core and 
intersect perpendicularly to each other, 

v) sintering and vitrifying the thus obtained 
material into a transparent glass, a matrix being thereby 
obtainejd, 

vi) if necessary, jacketing the matrix with a 
jacketing glass tube, and 

vii) drawing the matrix to form a wire. 

[44] 

This invention relates to a process for producing 
a single-mode optical fiber, which has low- loss 
characteristics an good polarization retentivity. 

A popular process for producing a single- 
polarization, single-mode optical fiber having good 
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polarization characteristics is described in, for example, 
"Polarization in Optical Fibers," IEEE, Journal of Quantum 
Eleotionics, Vol. QE-17, No. 1, p 15, 1981. With this 
process, as illustrated in Figure 1A, a round rod-like 
transparent glass matrix 1 is produced with an MCVD 
technique (chemical vapor deposition technique). 
Thereafter, as illustrated in Figure IB, opposite surfaces 
of the round rod- like transparent glass matrix 1, which are 
parallel to the axis and stand facing each other, are 
abraded, and an opposite surface-abraded matrix 2 is thereby 
obtained. As illustrated in Figure 1C, in order for the 
core diameter to be adjusted, the abraded matrix 2 is then 
covered with a jacketing glass tube 3. Wire drawing is then 
carried out by using a carbon resistance heating furnace, or 
the like. With this process, the shape of the core becomes 
elliptic, and the problems occur with respect to connections 

between fibers. 

Also, with this process, in cases where the 
ellipticity e=a-b/a+b (a: length of longer axis, b: length 
of shorter axis) of the core shape is 40%, birefringence 
characteristics of as low as approximately 10~ 5 can be 
obtained. Thus sufficiently good birefringence 
characteristics cannot be obtained. 

The object of the present invention is to provide 
a process for producing an optical fiber, wherein the shape 
of a glass portion for a core is kept to be a true circle, a 
glass composition of a cladding is rendered to be axially 
asymmetric, and an optical fiber having a stress 
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distribution in the interior of the cladding is thereby 
obtained. The present invention will hereinbelow be 
described in detail with reference to the accompanying 
drawings . 

[45] 

In the present invention, firstly , a porous matrix 
for a core and a porous matrix for a synthetic cladding are 
formed. For this purpose, 6 liters/min of an oxygen gas, 4 
liters/min of a hydrogen gas, lOOcc/min of an SiCl 4 gas 
conveyed by an Ar gas, lOcc/min of a GeCl4 gas, and 5cc/min 
of a POCI3 gas were delivered from a core torch 4 onto a 
support rod 9, which is being rotated at 5 rpm by a 
rotatable means 10. In this manner, ah H 2 -0 2 flame is 
formed at the front face of the core torch 4. Also, SiCl 4 , 
GeCl 4 , and POCI3 are subjected to a flame hydrolysis 
reaction in the flame, and fine glass particles are thereby 
formed. In this maimer, a porous matrix 11 for the core is 
synthesized. 

The support rod 9 is moved up in accordance with 
the growth speed of the porous matrix 11 for the core, and 
the growth end is thereby kept at a predetermined position. 
Also, in accordance with the growth of the porous matrix 11 
for the core, 5 liters/min of an 0 2 gas, 4 liters/min of an 
H 2 gas, and 200cc/min of an SiCl 4 gas, which is conveyed by 
an Ar gas, are delivered from synthetic cladding torches 5 
and 6 and subjected to a flame hydrolysis reaction. In this 
manner, a porous matrix 12 for the synthetic cladding is 
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formed 
core. 



on the side surface of the porous matrix 11 for the 
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